The Supplemental Nutrition Assistance Program (SNAP) and the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) comprise two of the more wellknown food assistance programmes in the USA. The primary goal of these federally funded programmes is to increase food access and the purchasing power of low-income families living at or below the federal poverty level (1) .
SNAP (previously called the Food Stamp Program;
'CalFresh' in California) aims to prevent hunger and provide nutritional resources to households with monthly gross incomes at or below 200 % of the federal poverty level (exceptions include households with elderly or disabled individuals) (2) (3) (4) (5) . The WIC programme is designed to promote nutrition quality and overall health in a more targeted population: pregnant and postpartum women, and children aged 0-5 years. WIC serves families with annual incomes at or below 185 % of the federal poverty level (6) . In spite of sharing a similar mission, these two food assistance programmes differ in a number of ways, most notably on how beneficiaries (members of households) can utilize programme benefits. SNAP households, for example, can use benefits to purchase a wide variety of food items, including foods with minimal nutritional value (3) . Beneficiaries typically receive electronic benefit transfer cards for food purchases at participating grocery stores. In contrast, WIC restricts purchases to specific supplemental foods -defined in the literature as foods that are lacking in the diets of low-income women and children. In California, WIC benefits are issued on paper vouchers and redeemed at authorized stores. WIC-eligible foods include milk, cheese, eggs, wholegrain products, fruits and vegetables, and other healthy foods that contribute nutrients found to be lacking in the diets of low-income, pregnant and postpartum women, infants and children up to age 5 years (6) . Unlike SNAP, WIC guidelines prohibit the purchase of foods with minimal nutritional value.
In addition to receiving food benefits, WIC participants are also provided nutrition education at least four times annually (7) . These education services are a core service of the WIC programme and are delivered to beneficiaries at WIC sites staffed by nutrition professionals and paraprofessionals. The services are delivered 1:1 or in a group setting. In recent years, alternative modes of delivery such as Internet-based education have been developed and are increasingly available to WIC parents (7) . SNAP households are also eligible to receive nutrition education (8) (9) (10) ; albeit the content of the education is often dissimilar to WIC. In 2010, it was estimated that there were about two million households in Los Angeles County that were eligible for this education service (8) . Known as 'Champions for Change', SNAP nutrition education ('SNAP-Ed') proactively targets eligible populations regardless of actual enrolment (11) . Unlike WIC, receiving SNAP-Ed services is not mandatory and does not require confirmation of SNAP enrolment.
In California and elsewhere in the USA, low-income families can enrol in both SNAP and WIC simultaneously depending on their income status. To date, only a few health research studies have examined this multi-eligibility phenomenon, specifically multi-eligibility for SNAP and WIC, and its connection(s) to eating behaviours (12) (13) (14) (15) (16) (17) (18) (19) . Similarly, only one economic study was found that focused on the economic impact of both SNAP and WIC on food intake (20) . Current US census data indicate that 42 % of low-income families participate in only one food assistance programme while 22 % participate in at least two out of the four major food assistance programmes supported by the US Department of Agriculture: SNAP, WIC, free school meals and reduced-price school meals (12) . We sought to address these and other gaps about food assistance programmes in the literature by describing the characteristics and health-related behaviours of children aged 1-5 years living in households receiving SNAP and WIC v. households receiving only WIC benefits.
Methods

Study design and population
The present study utilizes data from the 2014 Survey of Los Angeles County WIC Participants (21) and the supplemental Follow-Up Survey of households that were also SNAP beneficiaries. The study explores the potential relationships between child food (e.g. fruits and vegetables) and drink (e.g. sugar-sweetened beverages (SSB)) consumption and dual v. single programme participation. In the present study, fruit and vegetable consumption was used as a proxy to assess each child's (beneficiary's) frequency of eating healthfully (22, 23) . SSB consumption and consumption of sweets were proxies to gauge each child's intake of foods with minimal nutritional value. Because Los Angeles County is divided into eight Service Planning Areas, the cross-sectional study sample was drawn from all eight regions. To account for the more sparsely populated areas of Los Angeles County, Service Planning Area 1 -Antelope Valley was oversampled (24) . The triennial WIC household survey was adapted from the 2005 Los Angeles County Health Survey (25) with extensive input from the California State WIC Division and the WIC Local Agency staff. The primary objective of the serial WIC Survey was to assess key health indicators and health-related behaviours as well as home and community environments of WIC families living in Los Angeles County. In 2014, a supplemental follow-up survey was developed by the Los Angeles County Department of Public Health and carried out to assess similar indicators among WIC families also receiving SNAP benefits (24) . For both surveys, telephone interviews were administered in either English or Spanish (based on the language preference of each participant) to WIC parents who were representing the child beneficiary. Calls were made to 12 026 Los Angeles County WIC participants with a valid telephone number. Of them, 6008 completed the survey (50 % response rate). Of those whom interviewers were able to reach by telephone, 88 % agreed to participate in the survey (88 % cooperation rate). Four thousand nine hundred and ninety of the 6008 participants constitute the main WIC Survey sample for the current study (the remaining 1018 belonged to a special augment sample) (26) . The survey questionnaires were initially developed in English and later translated into Spanish. Both versions were piloted with prospective participants to ensure clarity and consistency. Approval from the Independent Review Consulting Institutional Review Board that served the Public Health Foundation Enterprises WIC Program was obtained for all protocols used in the main survey prior to field implementation. For the Follow-Up Survey, the Los Angeles County Department of Public Health Institutional Review Board also reviewed and approved the protocols. All interviews were conducted by the Field Research Corporation -an independent public opinion survey firm -using a computerassisted telephone interviewing system. Participants in the main survey were asked for permission to be re-contacted for a follow-up survey pertaining to SNAP. Only parents in WIC households who were identified as receiving SNAP benefits in the last 12 months and who gave their consent to be re-contacted were eligible and were called for the follow-up survey.
Regression analysis measures
Dependent variables: child food and drink consumption To measure healthy food or drink consumption, parents of each child beneficiary were asked the following questions: (i) 'On an average day, how many servings of fruits does NAME eat?'; (ii) 'On an average day, how many servings of vegetables does NAME eat?'; (iii) 'On an average day, how many times does NAME drink water?'; (iv) 'On an average day, how many times does NAME drink milk?'; and (v) 'If Q32e >0, ask: What kind of milk does NAME most drink?' The two questions pertaining to milk, (iv) and (v), were combined and coded into a new milk variable, which was used as the continuous variable for the number of times per day a child drank whole, 1 %, 2 % or non-fat milk.
To measure consumption of foods or drinks with minimal nutritional value, parents were asked the following questions: (vi) 'On an average day, how many times does NAME eat sweets or sweetened foods, such as sweetened cereals, fruit bars, pop-tarts, donuts, cookies and candies?'; (vii) 'On an average day, how many other fruit juice drinks that are not 100 % juice, such as Sunny Delight, Capri Sun, or Lemonade does NAME drink?'; (viii) 'On an average day, how many sweetened drinks such as Gatorade, Kool Aid, or Red Bull does NAME drink?'; and (ix) 'On an average day, about how many regular sodas such as Coke or Mountain Dew, does NAME drink? Do not include diet sodas or sugar-free drinks.' For all nutrition-related consumption questions, parents were given the option of indicating 'don't know' or 'refused.' For questions (vii), (viii) and (ix), parents were also given the option of indicating 'some but less than 1 serving'. The number of SSB a child consumed daily was determined through combining questions (vii), (viii) and (ix) into a single variable. All food or drink variables were analysed as continuous variables. Responses of 'don't know' or 'refused' were excluded from the analysis (set to missing) and responses of 'some but less than 1 serving' for questions (vii), (viii) and (ix) were set to 0·25 servings.
Independent variables: sociodemographic variables and programme participation status All survey participants in the sample were WIC parents who were the primary caregiver of the beneficiaries (WIC children). Participants were identified as receiving SNAP benefits if they answered 'yes' to the question: 'In the last twelve months, have you or has anyone in your household used an EBT [electronic benefit transfer] card for food stamps to buy food?' A categorical variable with two groups was generated to distinguish those who replied 'yes' (dual SNAP and WIC group) v. those who replied 'no' (only WIC group).
The sociodemographic variables chosen as covariates for the study analyses included: (i) language of interview (English or Spanish); (ii) parent education (less than high school v. high school graduate or higher); (iii) child age (continuous variable); and (iv) child gender (male or female). Race/ethnicity was excluded as a covariate due to the high density of Hispanic participants in the sample (over 80 %) and language of survey was included to adjust for differences among the Hispanic populations. From the original data set codebook, 'Hispanic -English' and 'Hispanic -Spanish' were formatted as a single 'Hispanic' ethnicity label. Parent education was dichotomized into a binary variable by combining 'no schooling', '8th grade or less' and 'grade 9-12' into a category labelled 'less than high school', and combining 'high school grad', 'some college associate degree', 'college grad' and 'post grad' into a category labelled 'high school graduate or higher'. Other demographic variables remained unchanged from their original formats.
Independent variables: parent perceptions of their child's weight status and parent report of household food security Parental perception of child weight status was included as an independent variable in order to adjust for the potential influence of parental perception of child's health on food choices parents make for their children. To evaluate parent perceptions of their child's weight status, parents were asked, 'Right now, do you consider NAME to be overweight, underweight or about right for (his)/(her) height?' Parents were then given the option to indicate 'overweight', 'underweight', 'about right', 'don't know' or 'refused'. Parental perception of child weight status was operationalized as a categorical variable ('overweight', 'underweight' or 'about right'). Parental perception of their household food security status was included as a covariate to control for the potential effects of parental attitudes towards their family's food security on programme participation and on food consumption behaviour. To assess parental perception of their families' food security status in the past 12 months, parents were presented with the US Department of Agriculture's six-item US Household Food Security Survey Module (27) .
Data analysis
Descriptive and univariate analyses were conducted to describe the sociodemographic characteristics, parent perceptions, and food and drink consumption patterns of children from households receiving SNAP and WIC v. only WIC benefits. Only complete cases were included in the regression analyses. Demographics and parent perception variables were analysed and reported as categorical variables, while nutrition-related consumption variables were analysed as continuous variables (through log transformation) and reported as mean values with corresponding SD.
A series of multivariable linear regression analyses was performed to assess the relationships between each continuous dependent variable (fruit and vegetable consumption, water, milk products, SSB, and sweets or sweetened foods) and food assistance programme participation status, controlling for sociodemographics and parent perception variables. This choice of modelling is a widely used method for evaluating the direction and strength of associations between multiple factors and a continuous outcome variable (28) . Literature examining correlates of fruit and vegetable consumption among adults and children (15, 23, 29) informed covariate selection for the models. Due to the skewness in the upper tail of the distributions for each continuous outcome variable (fruits, vegetables, water, milk, SSB, sweets/sweetened foods), the continuous outcome variables were log transformed using log(x + 1), where x is the dependent variable, in order to analyse the variable as a normal distribution and to prevent data loss. The log-transformed parameter estimates that resulted from the model were retransformed through exponentiation to produce the final linear model describing the relationships between the continuous dependent variables and the independent variables. A total of five models were constructed using one of five dependent variables as the outcome for each model. Each model controlled for the same covariates. All data for the present study were cleaned and analysed using the statistical software package SAS version 9.4.
Results
The 2014 Survey of Los Angeles County WIC Participants contacted a total of 4990 households. The survey comprised a main cross-sectional sample of 4691 participants randomly selected from the population of all WIC households (families) receiving services in Los Angeles County during January 2014; an additional 299 participants from Antelope Valley (i.e. Los Angeles County's least populous region) were recruited for a total sample of 4990. A total of 2359 households were identified as having received SNAP benefits during the past 12 months; of these, 1605 WIC households were found to be additionally enrolled in SNAP over the past year. As a result, the 1605 dually enrolled parents were re-contacted and completed the Follow-Up Survey interview. The response rate for this follow-up survey was 68 %. Changed/disconnected/ incorrect number or reaching the answering machine represented the primary reasons for non-response. Among the combined sample (both surveys), 1605 households were identified as receiving both SNAP and WIC benefits in the last 12 months and 2629 were identified as receiving only WIC benefits.
Among the combined sample of dually enrolled SNAP and WIC and only WIC households, a majority of the parents (86 %) were Hispanic and about 64 % graduated from high school or higher. Among the children of dually enrolled households, 85 % were Hispanic, 51 % were male, and the average age was about 2·5 years (Table 1) .
Children from both groups (dually enrolled and only WIC enrolled) were found to consume approximately five servings of fruits and vegetables daily, drank water about four times daily and drank milk products about twice daily (Table 2 ). Children from households receiving both WIC and SNAP also consumed slightly more sweets or sweetened foods daily than children from households receiving only WIC; this was true for consumption of non-diet SSB as well (Table 3) .
In multivariable regression analyses, children from households receiving SNAP and WIC benefits were found to consume 1·03 more servings of fruits daily (P < 0·05), 1·04 more servings of vegetables daily (P < 0·01), 1·07 more non-diet SSB daily (P < 0·001) and ate sweets or sweetened foods 1·04 more times daily (P < 0·001) than children from households receiving only WIC benefits (Table 3) . No statistically significant differences in water or milk product consumption by programme participation status were found in the analyses.
Discussion
The current study found that children aged 1-5 years from households receiving SNAP and WIC consumed more servings of fruits and vegetables daily than children from households receiving only WIC benefits. Prior health research has focused primarily on the impact of single food assistance programme enrolment on healthful food consumption rather than on dual enrolment in SNAP and WIC. For example, a study on diets of pre-school children discovered that participants of WIC had a higher prevalence of fruit consumption compared with participants who were eligible but not participating in the programme (30) . The literature on SNAP-Ed suggests a similar pattern. In an analysis to assess the effects of SNAPEd services, researchers found that households receiving 'high reach' nutrition education interventions reported more fruit and vegetable consumption than households that did not receive these interventions (31) . Moreover, prior research on the economic implications of multiple food assistance programme participation indicates that receiving higher food assistance benefits alone may not be sufficient to promote healthy food consumption (32, 33) . Additional subsidies only increased healthy food purchases when the subsidies were specifically created for the purchase of fruits and vegetables, indicating that increased subsidies from multiple food assistance programmes as compared with one or no food assistance may not be the sole indicator for more purchase of healthy foods. In a previous study on the economic impact of SNAP and WIC participation on fruit and vegetable intake in food desert communities v. non-food desert 2·95  1·19  2·47  1·45  2·30  1·51 SNAP, Supplemental Nutrition Assistance Program; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children. Summary frequency analyses were used to derive the above values. Some variables contain missing data and may not add up to 100 %. 'Don't know'/'refused' responses were set to missing. †Analysis limited to child age range 1-5 years for purposes of this analysis. ‡Includes those self-identifying as Asians or as Pacific Islanders. Summary frequency analyses were used to derive the above values. Some values may not add up to 100 % due to missing data. 'Don't know' or 'refused' were excluded from the study analysis. †'Some but less than 1 full serving' was set to 0·25 servings.
communities, researchers found a positive association between SNAP/WIC participation and increased fruit and vegetable consumption (20) . Potentially, because WIC's food packages indirectly subsidize the purchase of healthy foods, those who also receive SNAP may utilize the additional funds to purchase greater quantities of WIC package foods. A prior systematic review reinforces this hypothesis, showing that subsidization of specific foods through subsidies for those items has important influences over food choice among programme beneficiaries (33) . The present study adds to the existing body of literature by showing the potential for dual programme enrolment to further increase fruit and vegetable consumption among food assistance programme beneficiaries. However, further research is needed to better understand the relationship between food subsidization and healthy food choice, given the unintended increases in specific unhealthy food items (e.g. sweets and SSB) along with healthy foods (e.g. fruits and vegetables) found in the present study.
Although some experts have suggested that WIC's food package and its restrictions to healthy foods may produce a 'crossover' effect on beneficiaries who also receive SNAP, the literature has not been able to fully validate this hypothesized programme outcome. Non-WIC data suggest that low-income populations tended to have less access to fruits and vegetables and were less likely to consume them (34) , usually as a result of cost constraints and/or a lack of availability to fresh produce (e.g. no nearby grocery stores, no farmers' markets, concerns over neighbourhood safety) (35) (36) (37) , and not necessarily as a result of limited nutrition education or food assistance programme restrictions. In the present study, the increase in fruit and vegetable consumption among beneficiaries with dual SNAP and WIC affirms in part the emerging theories on how the WIC food package affects food selection behaviours in programme participants. The observed relationship, however, is ecological in nature and is tempered by the second finding of the study: children from households receiving SNAP and WIC also consumed a greater quantity of foods and/or drinks with minimal nutritional value per day (e.g. SSB, sweetened foods) than children from households receiving only WIC benefits. This layer of complexity has support in a former research study, which suggested that beneficiaries of SNAP and WIC were more likely to use their benefits to purchase SSB than beneficiaries of either programme alone (19) . In the SNAP literature, a recent study comparing food consumption and programme participation found that women who were SNAP participants consumed 61 % more SSB than women who were income-eligible but did not participate in the programme, suggesting that access to healthy foods simultaneously increased access to foods with minimal nutritional value (15) . A likely explanation for these patterns could be the higher price elasticity associated with having lower socio-economic status, a phenomenon that has been demonstrated in a number of obesity prevention and tobacco control efforts from the past (38) .
Limitations
Although the analysis in the present study is unique in its evaluation of differential food consumption patterns among beneficiaries of dual SNAP and WIC, there are a number of limitations to this project. First, the cross-sectional sample lacks representation of only SNAP beneficiaries and low-income eligible non-participants of food assistance programmes. Second, because the SNAP beneficiaries were drawn from the larger WIC sample, there may be skewed exposure towards eating more healthful foods due to WIC's guidelines (i.e. restrictions to healthy food purchases and mandatory nutrition education). To disentangle this potential 'crossover' effect, future studies should consider comparing SNAP and WIC beneficiaries with only SNAP beneficiaries who are not exposed to the WIC guidelines. Third, the main and follow-up WIC surveys employed parent self-reports to assess child (beneficiary) outcomes. As a result, social desirability bias towards reporting healthier eating patterns may have occurred and is likely an unintended effect of the study design. Fourth, WIC participants who also receive SNAP may under-report their dual participation Independent variables used as controls for each model were language of interview, parent education, child age, child gender, parental report of household (family) food security and parental perception of child's weight status. *P < 0·05, **P < 0·01, ***P <0·001.
†Only survey participants without missing data (including 'don't know'/ 'refused') for selected variables were included in the multivariable analyses. ‡Significance level (P value) was derived using log transformation of the parameter estimate; log transformation was performed due to the skewness of the parameter data.
status, leading to under-representation of the dual SNAP and WIC group. Fifth, the conservative assumption that 'some but less than 1 full serving' equates to 0·25 servings may underestimate the actual fraction of servings consumed; however, this possibility is attenuated by the negligible number of survey participants who responded with this option. Sixth, because only complete cases were included in regression analyses, there is potential selection bias if those who did not complete the survey interview were not missing completely at random. This can be of particular concern due to potential reduction of cell counts; however, the present study did not find significantly reduced individual cell counts for variables in the regression model following list-wise deletion. Seventh, there may be reporting inaccuracies from parents who send their children to daycare and are thus unaware of their child's diet throughout the day. This can lead to recall bias, which may skew the association between self-reported food intake and programme participation. Finally, due to the nature of the survey design, the point estimates that were generated could not be used to distinguish temporality for the associations described.
Conclusions
Study findings suggest an interesting quandary for administrators of nutrition assistance programmes in the USA, as increased access to better nutrition also leads to increased access to foods with minimal nutritional value. As both SNAP and WIC have similar goals to increase food access and promote health for low-income populations, future programme planning should take these findings into consideration and use them to guide programme improvement efforts for these two food assistance programmes. Complementary nutrition education efforts across the two programmes may help programme enrollees maximize healthful food purchases with SNAP dollars.
